this genus in Venezuela. D. marsupialis, represented by nominal subspecies, is widely distributed throughout the country and occurs in tropical and subtropical bioclimatic levels of up to an elevation of 2,200 m. D. albiventris, represented by subspecies pernigra, however, is restricted to temperate and Páramo bioclimatic levels, between elevations of 2,300 and 3,300 m, in the Andes of Táchira and Mérida. Using morphological comparisons and considering comments made by Hershkovitz (1969) , Mondolfi and Pérez-Hernández (1984) described a new subspecies, D. a. imperfectus, from the Venezuelan states of Bolívar and Amazonas. In concordance with Gardner (1993) , we treat Didelphis as feminine following Linnaeus' original spelling; therefore, we use the name imperfecta instead of imper-and represented in Venezuela by 1 subspecies, D. azarae imperfecta.
Although the taxonomic status of imperfecta regarding its description as a subspecies of D. albiventris is unclear, no comparative morphological analyses with other Didelphis taxa have been performed to elucidate this question. Furthermore, although several cytogenetic (Gardner 1973; Reig et al. 1977 ) and molecular studies (Barrantes and Daleffe 1999; Kirsch et al. 1993; Lemos et al. 1999; Patton et al. 1996) have reviewed the systematics of Didelphis at a supra-or infrageneric level, there is a lack of information about phylogenetic relationships between imperfecta and other members of this genus. To clarify the controversial taxonomic status of imperfecta, we provide a comparative craniometrical analysis of the Venezuelan Didelphis taxa currently recognized.
MATERIALS AND METHODS
We examined 93 skulls of adult individuals of genus Didelphis from Venezuela ( Fig. 1 ; Appendix I). Specimens were of age classes IV and VI (Gardner 1973 -based on tooth eruption and wear) and were grouped into 5 samples according to geographic and taxonomic criteria: marsupialis-Amazonas (10 males, 8 females), marsupialis-North (15 males, 9 females), marsupialis-Andes (4 males, 7 females), pernigra (11 males, 11 females), and imperfecta (11 males, 7 females). Distribution of specimens according to age was balanced among taxa (marsupialis: class IV, n ϭ 9; class V, n ϭ 31; class VI, n ϭ 13; pernigra: class IV, n ϭ 4; class V, n ϭ 13; class VI, n ϭ 5; imperfecta: class IV, n ϭ 3; class V, n ϭ 11; class VI, n ϭ 4).
Twenty-three skull and dental measurements were taken to the nearest 0.01 mm: condylobasal length, basal length, palatal length, nasal length, length of the upper dental series, length of toothrow I1-I5, length of toothrow C-PM3, length of toothrow M1-M4, palatal width, nasal width, rostral width, zygomatic width, minimum postorbital width, occipital width, distance between paraoccipital apophyses, width of foramen magnum, occipital height, length of mandible, length of lower dental series, length of toothrow cpm3, length of toothrow m1-m4, distance between coronoid and angular processes, and height of coronoid process. Measurements were defined by Ventura et al. (1998) , except distance between paraoccipital apophyses (maximum length between external margins of the mostventral point of the paraoccipital apophyses) and width of foramen magnum (maximum width of the foramen magnum).
Statistical analyses were performed with SPSS 10.0 (Norusis 1997) . Data were tested for normality using Kolmogorov-Smirnov D-statistic and for homogeneity of variances using Levene's test. The extent of dimorphism within each sample and for each character was assessed by Student's t-test. To increase sample sizes, in all subsequent analyses, variables that showed significant intersexual differences were discarded and data for males and females were pooled. Morphometric variation within marsupialis and interspecific comparisons among marsupialis, pernigra, and imperfecta were evaluated by analyses of variance (ANOVA); pairwise comparisons of character means were performed by Scheffé's method. For all sequential tests, P values were corrected by the Bonferroni adjustment (Rice 1989) , as modified by Chandler (1995) . Canonical function analysis was performed to determine the set of variables that allows the best discrimination between multiple groups. In addition, a multiple-group principal-component analysis on the skull characters was performed to remove the effect of size. Component scores from the multiple-group principal-component analysis were then used to compute a canonical analysis, excluding the size vector (Thorpe 1988) .
To provide additional information about the morphometric differences among marsupialis, pernigra, and imperfecta, discriminant analyses on skull parameters were performed between pairs of samples. These analyses are of particular interest for areas in which taxa are sympatric (Andes for marsupialis and pernigra and Amazonas and Bolívar for marsupialis and imperfecta). Thus, to obtain the most accurate discriminant functions, we used samples of marsupialis coming from areas of sympatry (marsupialisAndes and marsupialis-Amazonas).
Phenetic relationships between the Venezuelan taxa and other representatives of genus Didelphis were obtained by cluster analysis, using the Euclidean distance matrix derived from standardized character means and unweighted pairgroup method using arithmetic averages (Sneath and Sokal 1973) . We used the craniometrical mean values for D. aurita and D. virginiana given by Cerqueira and Lemos (2000) and Gardner (1973) , respectively, together with our results on marsupialis (whole sample), pernigra, and imperfecta. All these taxa except imperfecta are currently considered valid species (Barrantes and Daleffe 1999; Cerqueira 1985; Cerqueira and Lemos 2000; Gardner 1993; Lemos et al. 1999; Patton et al. 1996 Patton et al. , 2000 . For analyses, we selected those variables with the most accurate points of measure (condylobasal length, palatal length, nasal width, minimum postorbital width, zygomatic width, and length of mandible) to minimize interobserver errors. Gardner (1973) showed that D. virginiana varies geographically in size; therefore, we chose data of an intermediate-sized form (sample L-Gardner 1973) as a representative of this species. Likewise, since Gardner (1973) and Cerqueira and Lemos (2000) reported significant sexual differences within their samples, we considered males and females separately for comparisons. Statistical limitations due to sample size did not allow us to perform a size-independent cluster analysis.
RESULTS
Statistical comparisons revealed that adults were sexually invariant for most characters in all samples (marsupialis-Amazonas, marsupialis-North, marsupialis-An-des, pernigra, and imperfecta); in general, males showed higher mean values than did females. Differences between sexes were significant only in the following casesmarsupialis-North: length of C-PM3 (males: X ϭ 21.48, SD ϭ 1.15, n ϭ 14, range ϭ 19.79-23.16; females: X ϭ 19.88, SD ϭ 0.97, n ϭ 8, range ϭ 19.16-22.13; P Ͻ 0.05), zygomatic width (males: X ϭ 55.87, SD ϭ 5.71, n ϭ 13, range ϭ 48.13-64.28; females: X ϭ 47.65, SD ϭ 3.96, n ϭ 6, range ϭ 43.02-54.26; P Ͻ 0.05), and length of c-pm3 (males: X ϭ 23.98, SD ϭ 1.06, n ϭ 14, range ϭ 22.07-25.41; females: X ϭ 22.10, SD ϭ 1.32, n ϭ 9, range ϭ 20.61-24.24; P Ͻ 0.001); and pernigra: height of coronoid process (males: X ϭ 34.18, SD ϭ 2.35, n ϭ 11, range ϭ 31.15-39.05; females: X ϭ 30.84, SD ϭ 2.39, n ϭ 11, range ϭ 27.54-36.10; P Ͻ 0.05) and distance between coronoid and angular processes (males: X ϭ 32.27, SD ϭ 2.38, n ϭ 11, range ϭ 28.86-36.75; females: X ϭ 29.25, SD ϭ 2.15, n ϭ 11, range ϭ 26.08-34.46; P Ͻ 0.05).
There were no significant differences among samples of marsupialis from 3 regions (Amazonas, North, and Andes) for any character (ANOVA); therefore, data for the 3 samples were pooled in subsequent analyses. Taxa marsupialis, pernigra, and imperfecta differed significantly in all characters (Tables 1 and 2 ). Comparisons between pairs of samples showed that imperfecta differed significantly from the other taxa in most characters (16 from marsupialis and 17 from pernigra); by contrast, marsupialis and pernigra showed significant differences in few (6) variables (Table  2) .
To determine skull variables that allow the best discrimination among marsupialis (whole sample), pernigra, and imperfecta, a canonical analysis was performed using the same variables considered with ANO-VA. Factorial structure of canonical variables revealed that, in the 1st function, occipital width and occipital height provided increased discrimination of the general pattern of variation. In the 2nd function, the most decisive variables were dental parameters, specifically length of m1-m4 and length of I1-I5. Given that both functions accumulated 100% of the variance (83.8% for 1st function and 16.2% for 2nd function; Wilks' lambda ϭ 0.047; 2 ϭ 129.877, d.f. ϭ 36, P Ͻ 0.001), a graph of individual canonical values and centroids of each sample on 2 canonical axes was constructed (Fig. 2a) . The scatterplot showed ordination into 3 nonoverlapping groups that coincided with samples studied. The multiplegroup principal-component analysis revealed that 90.1% of the total variation was explained by the 1st eigenvector. Homogeneity in sign and magnitude of its coefficients supported consideration of this component as a multivariate expression of size. Canonical analysis on scores of multiplegroup principal-component analysis, excluding the 1st (size) vector, provided 2 canonical functions that accounted for 90.9% and 9.1% of total variation between taxa after size adjustment (Wilks' lambda ϭ 0.076; 2 ϭ 113.578, d.f. ϭ 34, P Ͻ 0.001) and correctly classified 92.7% of the individuals. Projection of individual scores onto canonical axes revealed 2 distinct morphological groups (Fig. 2b) . One group consisted of specimens of pernigra, which were clearly separated due to their large values for the 1st canonical function, where nasal length, occipital width, and distance between paraoccipital processes were the most decisive variables. Relationships between marsupialis and imperfecta were less clear, suggesting less differentiation in shape between them. Even so, marsupialis exhibited, in general, larger scores on the 2nd axis, where relative length of upper and lower molars and dental series provided the highest discrimination between taxa. It is noteworthy that even when adjusted for size, differentiation between imperfecta and pernigra remains complete.
Discriminant analyses between pairs of taxa from sympatric areas allowed us to obtain 3 discriminant functions that classified *** *** *** ** *** *** *** * *** *** *** *** *** *** *** *** *** *** *** *** ** *** *** * P Ͻ 0.05; ** P Ͻ 0.01; *** P Ͻ 0.001; P values corrected by the Bonferroni adjustment. Ϫ 14.218, pernigra Ͼ Ϫ0.563 Ͼ imperfecta, 2 ϭ 51.384, d.f. ϭ 3, P Ͻ 0.001. Cluster analysis between the Venezuelan taxa and other Didelphis representatives provided a distance phenogram for each sex. In both diagrams, imperfecta was clearly separated from the cluster formed by albiventris, marsupialis, aurita, and virginiana; phenetic relationships between other taxa varied by sex (Fig. 3) .
DISCUSSION
Significant sexual differences in the skull size of adult D. marsupialis have been reported in several populations (Cerqueira and Lemos 2000; Gardner 1973; TyndaleBiscoe and MacKenzie 1976) . Nevertheless, our results revealed that sexual dimorphism in size seems not to be a general pattern in Didelphis. Thus, although Venezuela D. marsupialis males have, in general, higher mean values than females, differences were statistically significant in very few cases. Moreover, our results for D. albiventris are consistent with those reported by Cerqueira (1984) , who indicates that although females are on average smaller than males, sexual dimorphism in adulthood is not evident. Nonetheless, Cerqueira (1984) suggests that precocious gestation in D. albiventris females may slow their growth, which may lead to sexual dimorphism in the adult.
Incomplete information on ecological characteristics of locations we studied did not allow us to explain sexual monomorphism in our samples. Distinct intersexual patterns that occur within D. marsupialis, and perhaps also within D. albiventris, may be related to differences in food availability and reproductive features among populations. Therefore, geographic origin of samples must be carefully considered in comparative morphometric analyses between males and females, both in D. marsupialis and D. albiventris. For example, Cerqueira and Lemos (2000) found significant differences between sexes of D. marsupialis, but comparisons were performed by pooling samples from a very wide geographic area with very variable habitat conditions.
Because the facial marks of imperfecta resemble those of D. a. pernigra from the Venezuelan states of Mérida and Táchira, Mondolfi and Pérez-Hernández (1984) defined imperfecta as a subspecies of D. albiventris. Despite the similar facial design of both subspecies, these authors indicate that the markings of imperfecta are less conspicuous than those of pernigra and that the ears, pinkish-white in pernigra, are black in imperfecta, except in the upper margin and at the base. The color pattern of ears of D. a. imperfecta is also clearly different from the totally black ears of D. marsupialis. A comparison of dental and skull morphology of D. a. imperfecta with that of D. a. pernigra shows that D. a. imperfecta has thinner PM3 and relatively longer paraoccipital processes, which are arranged perpendicular to the skull base (Mondolfi and Pérez-Hernández 1984) . Our size-independent analysis revealed that imperfecta also has relatively shorter nasals and smaller occipital width. Moreover, Mondolfi and Pérez-Hernández (1984) (Fig.  3) . Besides morphometric differences between imperfecta and pernigra, this pattern also clearly contrasts with the taxonomic status reported by Linares (1998) , who places imperfecta as a subspecies of D. azarae, which in turn is considered a synonym of D. aurita. Cluster analysis shows that morphometric affinities among D. marsupialis, D. albiventris, D. virginiana, and D. aurita vary between the sexes.
In conclusion, our results are consistent with the point of view by Cerqueira and Lemos (2000) , Emmons and Feer (1997) , and Voss and Emmons (1996) in considering imperfecta as a full species of Didelphis. The distinguishing morphological traits of imperfecta (Mondolfi and Pérez-Hernández 1984) and its geographic isolation with respect to the closest populations of D. albiventris (Eisenberg 1989; Emmons and Feer 1997; Pérez-Hernández et al. 1994 ) also reinforce this argument. Morphometric differences in size between imperfecta and other taxa considered (both in males and females) are greater than those found among well-defined species, such as D. albiventris, D. marsupialis, D. aurita, and D. virginiana . According to these results and following Mondolfi and Pérez-Hernández (1984) , D. imperfecta is a relatively small-sized Didelphis that lives in the evergreen rainforest of tropical, subtropical, and temperate levels, between elevations of 100 and 2,200 m, in the Venezuelan states of Bolívar and Amazonas. In this area, D. imperfecta occurs in sympatry with D. marsupialis. It is also possible that D. imperfecta may also occur in the Guyanas and northern Brazil (Voss and Emmons 1996) .
Our morphometric analyses suggest a new taxonomic configuration for Venezuelan Didelphis, with 3 species instead of 2 generally recognized. Nevertheless, further morphological and molecular comparative studies between populations from a wider geographical area are required to fully understand phylogenetic relationships of members of this genus. 
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